Efficacy of Three Anti-helminthics against Macracanthorhynchus hirudinaceus in Private Farm Swine by Sebasco Rodríguez, Kenia Milagro et al.
Rev. prod. anim., 25 (1): 2013 
I S S N  2 2 2 4 - 7 9 2 0  
Efficacy of Three Anti-helminthics against Macracanthorhynchus 
hirudinaceus in Private Farm Swine 
Kenia Milagro Sebasco Rodríguez, Darién Nápoles Vega, Juan Diego Mencho Ponce y Yunaisy Guerra 
Llorens 
Faculty of Agricultural Sciences, University of Camagüey, Cuba 
kenia.sebasco@reduc.edu.cu 
ABSTRACT 
Three antihelminthic agents were evaluated to treat swine infested by M. hirudinaceous in a private cooperative. 
Feces were sampled out of 215 swine between the ages of 4 and 10 months and processed by the sedimentation 
helminth-ovoscopic technique to find out animals infested by this acantocephalid. Parasite-infested swine were dis-
tributed in three groups with 50 individuals each. Group 1 received a weekly intramuscular dose of levamizole at 
10 %; group 2 was also weekly treated with a subcutaneous dose of ivermectin at 1 %; and group 3, was orally ad-
ministered Praziquantel every week. The data were processed by the statistical package SPSS (version 15.0). Two 
independent samples were applied Mann-Whitney´s non-parametric U test to detect treatment interrelation. Fre-
quency results were graphically expressed in percents. The prevalence ratio was 69,7 %. The three anti-helminthic 
agents were effective; however, ivermectin and Praziquantel reached higher null-infestation percentages with only 
one dose compared to levamizole. A follow-up study comprising P.M. examination of swine is recommended. 
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INTRODUCTION 
Gastrointestinal parasitosis is produced by 
helminths (nematodes, cestodes and protozoans. It 
is a threat to domestic animals, as it causes ano-
rexia, loss of blood and plasmatic proteins from 
the intestinal tract, protein metabolic disorders, 
mineral loss and depression in the activity of 
some intestinal enzymes, and diarrhea (Rodríguez 
et al., 2001). 
Ortega (2002) pointed out that the prevalence 
and economic effects of parasitic diseases vary 
depending on the management system, lodging 
characteristics, hygiene, geographical area for ex-
ploitation and age of pigs. These variables have 
an influence on the basic requirements and trans-
mission mechanisms; as well as on the immune 
response of the host. 
Pigs are a great reservoir of parasitic agents like 
Trichinella sp., Cisticercus cellulosae, Balan-
tidium coli, Toxoplasma, Ascaris suum, Diphyllo-
bothirum sp., and Macracanthorhynchus hirudi-
naceus (Nilles-Bije and Rivera, 2010). 
Macracanthorhynchus hirudinaceus belongs to 
Phylum Acanthocephala and causes macracanto-
sis, a parasitic disease which mainly affects pigs, 
and it is spread in temperate and tropical areas 
(Drugueri, 2005). 
Currently, there is a wide range of anti-parasitic 
medication to manage different parasitic taxo-
nomic groups affecting pigs, except Macracan-
thorhynchus, for which there is no specific anti 
parasite. It is an acantocephalous with high preva-
lence in tropical countries, mainly around animals 
raised extensively (Upton, 2004). 
The aim of this research is to evaluate three an-
tihelminthics against Macracanthorhynchus hi-
rudinaceus in privately raised pigs. 
MATERIALS AND METHODS 
This work was carried out between September 
and December, 2011, at the Credit and Services 
Cooperative (CCS) made up of 98 farms, located 
on both sides of the road to Vertientes (a munici-
pality of Camagüey province, in Cuba) from km 7 
to km 18. 
Randomly, 215 private backyard pigs between 4 
and 10 months old were sampled. 
Rectal swabs were applied to each pig in order 
to stimulate droppings and collect fecal material 
in previously labeled bottles. The goal was to de-
tect Macracanthorhynchus parasite-infested ani-
mals. 
The fecal samples were analyzed at the Parasi-
tology Lab at the University of Camagüey, using 
the helminth-ovoscopy sedimentation technique 
described by Rodríguez et al. (1987). A Novel 
microscope with 20 x magnification was used for 
observation. 
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To evaluate the efficacy of antihelmithics the 
healthy animals were discarded. The infestation 
level was qualitatively evaluated according to 
Demedio et al. (1984): 
• Null infestation: fecal samples where non 
dispersed forms, or adult specimens of 
Macracanthorhynchus were observed. 
• Low infestation: Feces containing 1-10 
eggs per observation field. 
• Moderate infestation: Samples with more 
than 10 and up to 20 eggs per field of ob-
servation. 
• High infestation: Feces with more than 20 
eggs per field of observation. 
Three groups of pigs were chosen at random, 
each with 50 infested animals. Each group was 
given antihelminthics as described below: 
Group 1: treated with levamizole at 10 %. The 
first dose was intramuscularly administered, once 
a week, using 10 mg/kg of gross weight. The pro-
cedure was repeated 21 days after the first appli-
cation. 
Group 2. Ivermectin (Labiomec®, 1 %) was ad-
ministered a single 300 µ/kg dose subcutaneously. 
Group 3. Praziquantel was administered orally 
in a single 5 mg/kg dose. The animals remained 
fasting for two hours before receiving the applica-
tion. 
A week after the last application of levamizole, 
fecal samples were collected in order to detect 
animals infested with Macracanthorhynchus. 
The data were processed with SPSS 2006 (ver-
sion 15.0). Mann-Whitney´s non U parametric 
test was applied for two separate samples in order 
to detect the relationship between the treatments. 
The frequency results were expressed in percent-
ages through graphs. 
RESULTS AND DISCUSSION 
The total number of pigs studied was confirmed 
to have been infested by M. hirudinaceus 
(69.7 %). Baletta et al. (2011) reports that Macra-
canthorhynchus is one of the most easily found 
parasites in the pig. 
De la Fe et al. (2007), diagnoses parasite spe-
cies with zoonotic relevance, such as Ascaris 
suum, Balantidium coli and M. hirudinaceus lar-
vae. 
In general terms, this acanthocephala is consid-
ered to have high prevalence in swine raising (So-
laimany-Mohammadi et al., 2003), mainly in the 
extensive handling system where animals have 
access to intermediate hosts (cockroaches and 
beetles), a condition that leads to re-infestations in 
herds. Upton (2004) says that M. hirudinaceus 
females can lay up to 80 000 very resistant eggs 
which are spread in the medium through several 
different coprophage animals and carrier hosts. 
The characteristics of the exploitation system 
leading to re-infestations by the acantocephalous 
are present in the CCS where this research took 
place. At the site Pérez (2009) reported infesta-
tions by Macracanthorynchus 80 % of the ani-
mals. However, this percentage has decreased in 
the last two years, as evidenced in the results of 
this study, which may be related to the application 
of efficient antihelmithics, and the interruption of 
the parasite´s biological cycle by using concrete 
flooring. 
Table 1 shows that Labiomec and Praziquantel are 
not significantly different (P < 0.05), perhaps due 
to the pharmacodynamic characteristics of the two 
drugs. 
Fig. 1; 2 and 3 show that the three antiparasitic 
medications mean infestation was reduced and 16 
a 28 % of animals treated were not infected, 
which shows the efficacy of the chemical princi-
ples against the genre. 
Lapage (1983) reports that acantocephalous are 
worms previously classified within the nematode 
group because of their cylindrical shape. How-
ever, they differ a lot, and they have been associ-
ated to cestodes in some studies. Morphologi-
cally, the genre of this parasitic group includes a 
proboscis that penetrates the tissue of the host, 
which is not eaten, but serves as a support. This 
structure is similar to suckers and hooks present 
in Taenias, and similarly, they do not have a 
mouth, anus and digestive tract, so they are fed by 
neighboring substances absorbed through epider-
mis. Unlike cestodes, epidermis is thicker and be-
neath it there is a non-cellular layer similar to 
nematode hypodermis. 
Before the taxonomic dilemma, this group was 
classified in a separate class: archiacantocephala; 
an intermediate stage between nematodes and 
cestodes. Its similarity to other groups may be the 
reason why the anthelmithics evaluated were effi-
cient for its control. 
Also, the action mechanism on nematodes, de-
scribed by Labiofam (2002), reveals that this an-
tiparasitic has immunomodulating effects (Vega, 
Kenia Sebasco, D. Nápoles, J. Mencho y Yunaisy Guerra 
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2004), which is favorable to animals infected by 
M. hirudinaceus and other groups, like protozoan 
(Pomajbíková et al., 2010). 
Levamizole stimulates phagocytic activity of 
macrophages and neutrophils, mainly in animals 
with decreased T lymphocyte activity. Sánchez et 
al. (2004) express that the immunity development 
in the host is important for the control of para-
sites, considering that they are mostly self-
limiting diseases. 
Likewise, the active principle of Labiomec® is 
ivermectin, whose action mechanism is similar for 
300 species of endo and ecto parasites, like nema-
todes and acarids (Shoop y Soll, 2002), which fa-
vors its use on M. hirudinaceus. 
Parenteral application of ivermectin secures 
spreading all over the organism, reaching even, 
the fat deposits and less vascularized tissues (Ar-
ends and Vercruysse, 2002). As a result, high lev-
els of the drug were observed in the plasma, 25-
28 day residual activity, (Gupta, 2007); hence, the 
treatment costs are reduced by frequent dosages. 
The morphological similarity of Macracan-
thorynchus to cestodes explains the efficacy of 
Praziquantel. Pérez (2006) and Olivares et al. 
(2010) indicate that the elimination of this anti-
helminthic is produced through the intestinal mu-
cosa and the bile. As explained before, this genre 
sticks to the small intestinal mucosa and absorbs 
the nutrients around it, including antiparasitic 
drugs released, like Praziquantel; thus the need of 
a fasting period in the pigs that receive this treat-
ment. This procedure favors drug absorption and 
secures more plasmatic concentration and bio 
availability of the product, as reported by Rubilar 
et al. (2001). It also requires less frequent dosages 
of the drug. 
Currently, the strategy to kill parasites used by 
most breeders is empirical: they are unaware of 
dosages, the antiparasitic spectrum and pre-
patence periods in the different parasitic taxo-
nomic groups. As a result, antiparasitic treatments 
are often fruitless. There is also another group of 
farmers that use non-validated antiparasitic home 
remedies, and these conditions usually favor the 
appearance of clinical symptoms of the disease. 
Macracantosis (Drugueri, 2005) is clinically 
manifested with enteritis, leading to deficient feed 
conversion. Non of the pigs investigated at the 
CCS showed symptoms compatible to this syn-
drome. Though the prevalence of the parasite de-
creased regarding the reports by Perez (2009), the 
carriers played their role spreading out the para-
site with the ensuing infestation of other individu-
als, as well as displacement to other areas of the 
province due to the purchase of infested pigs. 
CONCLUSIONS 
The three antihelmithics assessed: levamizole, 
ivermectin and Praziquantel are efficient against 
M. hirudinaceus. 
Ivermectin and Praziquantel produced higher 
percentages of null infestation than levamizole, 
with the single administration. 
RECOMMENDATION 
To prolong the study to the animal necropsy. 
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Table 1 Significance of U Mann-Whitney test in the 
treatments used against Macracanthorhynchus 
sp. 
Treatment U  Mann-Whitney Significance 
Group 1 levamizole 
Group 2 Labiomec 652.0 0.000 
Group 1 levamizole 
Group 3 Praziquantel 834.5 0.004 
Group 2 Labiomec 
Group 3 Praziquantel 1 206.0 0.761  
 
 
  
 
 
Fig. 1. Infestation level by Macracanthorhynchus,  be fore  and after therapy with 
levamizole
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Fig. 2. Infestation leve l by Macracanthorhynchus , after and before of therapy with 
Labiomec®.  
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Fig. 3. Infestation level by Macracanthorhynchus , before and after therapy with 
praziquantell
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